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Two new phenylpropanoid glycosides, incanosides A and B, together with two known glycosides, 8-0-
acetylharpagide and 6'-0-feruloylsucrose, have been isolated from the whole plants of Caryopteris incana
(Thunb.) Miq. On the basis of chemical and spectroscopic evidence, the structures of incanosides A and B have
been determined as ~-(3-hydroxy-4-methoxyphenyl)ethyl ~-o-glucopyranosyl(l ~2)-n-L-rharnnopyrano-
syl(l ~3)-6-0-feruloyl-J3-o-glucopyranoside 3 and ~-(3-hydroxy-4-methoxyphenyl)ethyl J3-o-glucopyrano-
syl(l ~2)-n- L-rharnnopyranosyl(l ~3)-~-o-glucopyranoside 4, respectively.
The whole plant of Caryopteris incana (Thunb.) Miq.
is used in China as a folk medicine which relieves cold,
cough and rheumatic pains'. Till now, there is no
report published about its chemical constituents except
for the volatile oil2• In this paper, we wish to report the
isolation and structure elucidation of two new
phenylpropanoid glycosides, incanosides A 0) and -B
(4), and two known compounds, 8-0-acetylharpagide 1
and 6'-0-feruloylsucrose 2, from the title plant.
Extract of the whole plants with 95% ethanol was
separated by chromatographic methods, as described in
the Experimental Section, and four glycosides 1-4 were
isolated. Compounds 1 and 2 were identified as 8-0-
acetylharpagidc'" and 6'-0-feruloylsucrose5 by comparing
their spectral data eH and l3C NMR, FAB-MS, IR)
with those given in the literature.
Incanoside-A 3 was isolated as an amorphous
powder which gave a green coloration on spraying with
ferric chloride reagent. Its negative ion FAB mass
spectrum exhibited a pseudo-molecular ion peak at mlz
813 [M-Ht. The UV spectrum showed absorption
maxima at 219 (log e 4.38), 290 (4.13) and 330 nm
(4.18), suggesting the presence of an oxycinnamoyl
residue. The IR spectrum indicated the presence of
hydroxyl (3410 em") and u, ~-unsaturated ester (1699
and 1625 em") groups, and aromatic rings (1589 and
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six aromatic protons comprising two sets of an ABX
coupling system and for two protons on a trans-double
bond; the signals of three anomeric protons appeared at
05.59 (IH, br s, H"-l), 4.43 (IH, d, J=8.0 Hz, H-l''')
and 4.33 ppm (IH, d, J=8.0 Hz, H-l'); a doublet for
methyl group appeared at 0 1.24 ppm (3H, d, J=6.2
Hz; 6-position of rhamnose) (see Table I). These data
indicated that compound 3 was a typical phenyl-
propanoid trisaccharide't". The l3C NMR spectrum of 3
was almost the same as that of isomartynoside'' except
for the presence of six extra sugar carbon signals (see
Table II) which were in good agreement with those of
methyl ~-D-glucoside\O. The glycosylation shifts were
applied to determine the glycosidic position of the
extra glucosyl group. When l3C NMR spectral data of
3 were compared with those of isomartynoside", a
significant downfield shift was observed in the C-2"
position (~ 0 + 10.3 ppm). The HMQC spectrum of
compound 3 supported the above fact that the C-2"
signal at 0 82.7 ppm showed a cross peak with the
proton (H-2") at 0 3.99 ppm which was further
correlated with H-l" proton at 5.59 ppm (l H, br s) in
its lH-1HCOSY spectrum. On methanolysis of 3 with
5% acetyl chloride in MeOH, methyl ferulate and 3-
hydroxyl-4-methoxylphenethyl alcohol were detected
by co-TLC with authentic samples. Exhaustive acid
hydrolysis of 3 gave glucose and rhamnose (identified




Incanoside-B 4 was also isolated as an amorphous
powder and showed in the UV spectrum (MeOH)
absorption peaks at 204, 218 and 281 nm. The FAB
mass spectrum exhibited quasimolecular ion peaks at
mJz 637 [M-lt. Its 'a and l3C NMR spectra indicated
that most signals, assigned by means of lH_1H COSY
and lH_l3C COSY, were similar to those of 3 except
that lH and l3C NMR spectra of 4 were devoid of (E)-
feruloyl moiety, and H-6' and C-6' signals of 4 were
shifted highfield (see Tables I and II) compared with
those of 3. Compound 3 was treated with aq. potassium
hydroxide to give ferulic acid (detected by TLC
comparison with authentic sample) and compound 4.
Acid hydrolysis of 4 with 2N HCI afforded glucose and
rhamnose. Thus, compound 4 was identified as ~-(3-
hydroxy-t-methoxyphenyljethyl ~D-glucopyranosyl-
(1~ 2)--a-L-rhamnopyranosyl( 1~ 3)-~-D-glucopyrano-
side.
This is the first report on the presence of phenyl-
propanoid glycosides in a Caryopteris species.
Table I - lH NMR spectral data of compounds 3 and 4
(CD30D, 400 MHz, 0, ppm)
Proton 3 4
Aglycone
2 6.70 (d, 2.0) 6.73 (d, 2.0)
5 6.76 (d, 8.2) 6.81 (d, 8.2)
6 6.64 (dd, 8.2, 2.0) 6.68 (dd, 8.2, 2.0)
a 3.76 (m) 3.76 (m)
ct 3.98 (m)* 3.99 (m)*
~ 2.78 (t, 7.3) 2.78 «, 7.3)
OMe 3.75 (s) 3.80 (s)
Inner glucose
I' 4.33 (d, 8.0) 4.30 (d, 8.0)
2'-5' 3.20 - 3,60 m 3.20 - 3.60 m
6' 4.38 (dd, 11.6, 5.6) 3.67 (dd, 11.8, 5.7)
6" 4.50 (dd, 11.6,2:0) 3.89 (m)*
Rhamnose
I" 5.59 (br s) 5.57 (d, 1.5)
2" 3.99 (m)* 3.99 (m)*
3" -5" 3.20 - 3.60 (m) 3.20 - 3.60 (m)
6" 1.24 (d, 6.2) 1.24 (d, 6.2)
Outer glucose
I'" 4.43 (d, 8.0) 4.42 (d, 8.0)
2"'-5'" 3.20 - 3.60 (m) 3.20 - 3.60 (m)
6'" 3.64 (dd, 11.6, 5.6) 3.63 (dd, 11.7,5.6)
6'" 3.88 (br d, 11.6, 3.88 (m)*
Ester moiety
2 7.14 (d, 1.8)
5 6.80 (d, 8.0)
6 7.02 (dd, 8.0, 1.8)
a 6.39 (d, 15.9)
~ 7.62 (d, 15.9)
OMe 3.88 (s)
* Overlapped with other signals
GAO et al.: PHENYLPROPANOID AND IRIDOID GLYCOSIDES FROM C. incana
Table II - l3C NMR spectral data of compounds 3, 4 and
















































































































































General. IR spectra were recorded on a PE-983 G
instrument, UV spectra on a DU-7 spectrometer, IH
and l3C NMR spectra at 400 and 100 MHz on an ARX-
400 spectrometer with TMS as internal standard, and
2DNMR spectra on a Varian 500 spectrometer.
CoUection of plant material. Whole plants of C.
incana (Thunb.) Miq. were collected at Zhang County,
Gansu Province, P R China in September, 1993. A
voucher specimen (BMU-930920) is deposited in the
Department of Botany, School of Pharmaceutical
Science, Beijing Medical University.
Extraction and isolation of compounds. The air-
dried and powdered whole plants (6 kg) were extracted
with 95% EtOH (22 L x 2). The combined extracts
were evaporated under reduced pressure to dryness
(680 g). The residue (565 g) was chromatographed
over silica gel (100-200 mesh, 800 g) by successively
eluting with cyclohexane (7500 mL), EtOAc (7000
mL), BuOH (700 mL) and MeOH (5000 mL). A
portion (160 g) of the BuOH eluate (260 g) was
chromatographed over silica gel (1000 g) with CH2Ch
followed by increasing concentrations of MeOH. The
CH2Ch-MeOH (8:1) eluate was rechromatographed
over silica gel using EtOAc-MeOH (7:1) as eluent to
give compound 1(60 mg, Rr 0.16).
The CH2CI2-MeOH (3:1) eluate was rechromato-
graphed on a 4006 synthetic resin (the Factory of
Nankai University Resin, Tianjin, P R China) eluting
successively with H20 and EtOH. The EtOH eluate
was chromatographed on a polyamide column (150 g)
eluting with H20-MeOH (4:1) to give compound 2 (40
mg) and a mixture, which was separated further by
prep-liC (GF254)using CH2Clz-CH30H-H20 (400:100:15)
as irrigant to give the pure compounds 3 (15 mg, R,
0.28) and 4 (9 mg, Rr 0.13).
Incanoside-A 3. Off-white amorphous powder;
uY(MeOH): 205 (log E 4.52),219 (4.38), 290 (4.13)
and 330 nm (4.28); IR (KBr): - 3410, 1699, 1625,
1589, 1509 cm·l; IH NMR and I3C NMR: see Tables I
and II; FAB-MS (negative): m1z 813 [M-It.
Incanoside-B 4. Off-white amorphous powder;
UV (MeOH): 204, 218 and 281 nrn: IH and 13CNMR:
see Tables I and n, FAB-MS (negative): m1z 637 [M-lt.
Alkaline hydrolysis of incanoside-A 3. Compound
3 (5 mg) dissolved in 3 mL of 2N KOH solution was
heated at 80-90 'c for 2 hr and then neutralized with
2N HCI, and evaporated to dryness to afford ferulic
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acid which was identified by direct TLC with an
authentic sample and compound 4.
Exhaustive acid hydrolysis. A solution of 3 and 4
(ca 5 mg) in 2N HCl (2 mL) was heated at 100 °C for
0.5 hr. After cooling, the reaction mixture was
neutralized with 10 % NaOH solution and then
extracted with EtOAc. In the aqueous layers.•.glucose
and rhamnose were detected by direct TLC with
authentic samples [Rf 0.11 for glucose; 0.40 for
rhamnose; irrigant: CHCh-MeOH-H20 (7:3:0.5)].
Methanolysis. Compound 3 (3 mg) was refluxed
with 5% AcCI in MeOH (2 mL) for 30 min and the
reagents removed in vacuo. The presence of methyl
ferulate and 3-hydroxy-4-methoxyphenylethyl alcohol
was detected by TLC on silica gel [R, 0.31 for 3-
hydroxy-4-methoxyphenylethyl alcohol; 0.65 for
methyl ferulate; CHCh-MeOH (12:1)] by comparison
with authentic samples.
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